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1

Executive Summary

The Dutch Office of Energy Regulation of the Authority for Consumers and Markets (ACM) has
determined that from 2014, regional gas network operators in the Netherlands will be responsible for the
gas losses on their networks. They will be required to procure sufficient gas to cover the losses, with an
appropriate cost component included within their price controls. For the regulatory price control periods
from 2017 onwards, ACM intends to apply a standard approach to cost estimation, whereby costs in the
previous regulatory period will form the benchmark for costs in the upcoming regulatory period. However,
for the first regulatory period, ACM intends to mimic the yardstick approach by computing a benchmark
estimate of what costs for losses would have been if they had been purchased by regional network
operators operating under the regime over the period 2010-2012.
The specific aim of this study, conducted by Redpoint Energy Limited and KYOS Energy Consulting, was to
calculate such a benchmark estimate for the 2010-2012 period, and in particular to provide
recommendations for appropriate assumptions on:




a within year volume profile,
a purchasing strategy, and the corresponding commodity cost, and
the cost of within-day imbalance and the cost of capacity.

Information was gathered, through interviews with network operators and background research, on the
different causes of gas losses and the expected within year shape of each of these loss types. Currently
there is not enough information available to allow the network operators to identify how much each loss
type contributes to the overall loss on that network. The total gas loss (or gain) observed over the course
of a given time period on a network will be the sum of many events and measurement errors over a large
number of customers, many of whom have meters read only on an annual basis. Historic customer usage
and loss data provided to ACM by network operators for 2009 and 2010 was also analysed. The general
shape of average gas losses across the year was found to be higher in winter and lower in summer, with a
number of months showing average gains. The systematic occurrence of negative losses in summer months
would seem to suggest that the loss calculation may be distorted by the application of the average industry
profiles for the within year shape of small customer usage. We concluded that, in the absence of any direct
data, it would be appropriate to utilise a simple profile. Given that some elements of losses may relate to
the level of demand, or at least have a higher component in winter, an hourly profile that matches the total
infeed for the network was selected.
The cost that the network operators would have faced in the years 2010-2012 to purchase gas to cover gas
losses has a number of price components:




Commodity cost: covering the purchase of gas at market prices, on forward and day-ahead
timeframes, and accounting for variations at a daily level,
Imbalance cost: covering the cost of managing fluctuations on an intra-day basis.
Transportation cost: the costs paid to Gasunie Transport Services (GTS) for exit capacity from
the national transmission system.

Three different purchasing strategies were considered for the commodity cost. This included purchasing all
gas at the day-ahead spot price, purchasing gas month-ahead with adjustments day-ahead, and purchasing
gas on a year-ahead basis, spread over the course of a year, with adjustments day-ahead. Because all three
strategies are viable purchasing strategies, we propose to take the average of the three costs for the
purpose of the benchmark.
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Imbalance costs, arising from the hourly variation of gas losses, were estimated by consideration of the
characteristics of gas storage that could provide the intraday flexibility to absorb these volumes. The
transportation cost tariff is a combination of a connection fee and a capacity fee.
A summary of the calculated total costs (across all regional networks) is shown in Table 1.
Table 1: Calculated costs

Year
2010
2011
2012

Volume
(MWh)
1,257,079
1,016,116
1,071,019

Cost in €/year
Commodity
Balancing
purchasing
(intraday)
21,486,506
114,017
22,233,337
106,074
27,471,072
107,699

Transport
capacity
1,049,071
1,052,483
830,042

Cost in €/MWh
Commodity
Balancing
purchasing
(intraday)
17.09
0.09
21.88
0.10
25.65
0.10
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2

Introduction

2.1 Background to the study
The Dutch Office of Energy Regulation of the Authority for Consumers and Markets (ACM) has
determined that from 20141, regional gas network operators in the Netherlands will be responsible for the
gas losses on their networks. They will be required to procure sufficient gas to cover the losses, with an
appropriate cost component included within their price controls.
In turn, this will require an assessment of the cost of purchasing gas by the network operators to cover the
gas losses. ACM commissioned Redpoint Energy Limited and KYOS Energy Consulting to provide advice
on estimating this cost.
This report presents our approach to the work, a discussion of the contributing factors to gas losses, a
recommendation as to the profile of losses through the year to assume for the purpose of estimating the
cost, and a historic analysis of the cost calculated in this way for the years 2010-2012.

2.2 Objectives
The study is concerned with pricing losses of gas on regional distribution networks, defined as the
difference between the measured volume of gas injected into the network and the measured volume of gas
extracted by users. ACM has categorised the components of this loss as follows:




Physical gas losses
o Leakage through pipes, sockets and connecting parts
o Losses that occur through damage to the network (such as digging)
Administrative gas losses
o Unmeasured exchange of gas between networks
o Unmeasured use of gas by users through theft
o Unmeasured use of gas due to administrative error (for example where a user is connected
but no supplier is registered)

In addition to these physical and administrative losses, measurement errors (e.g. meter error at entry
points or user premises) will also contribute to the gas loss calculated from input and usage data.
The regional network operators will, from 2014, be required to purchase an appropriate amount of gas to
offset the losses occurring on their networks. They will need to contract with an appropriate supplier, but
will have no constraints on how they do this, either in terms of their counterparties or the purchasing
strategy.
For the regulatory periods from 2017 onwards, ACM intends to apply a standard approach to cost
estimation, whereby costs in the previous regulatory period will form the benchmark for costs in the
upcoming regulatory period.
However, for the first regulatory period, a different approach must be used. Here ACM intends to mimic
the yardstick approach by computing a benchmark estimate of what costs for losses would have been if
1

The exact date is still to be confirmed.
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they had been purchased by regional network operators operating under the regime over the period 20102012.
ACM estimates total annual volumes of gas losses by use of an estimate of the loss as a percentage (around
0.5% on average) of total gas input, which will then be applied to historic volumes for each year.
The study involves determining appropriate assumptions on:




a within year volume profile,
a purchasing strategy, and the corresponding commodity cost, and
the cost of within-day imbalance and the cost of capacity.

2.3 Approach
Our approach is summarised in Figure 1:

Review of
historic input
and offtake data

Assessment of
causes of
losses

Profile

Review of
purchasing
strategies

Strategy

Calculation of
historic
commodity
costs

Calculation of
imbalance and
transportation
costs

Historic
costs

Figure 1: Overview of project approach
To consider the profile of losses, we explored the causes of the losses, primarily through interviews with
representatives from network operators, including experts in settlement and reconciliation, and network
operation and engineering. We would like to thank those who contributed for their time and input. We
also analysed network input and usage data provided to us by ACM for 2009 and 2010. Based on this we
determined a profile of losses to use.
We also assessed typical purchasing strategies in use by suppliers. Taken together with the profile, we then
calculated the cost of purchasing using three selected strategies for the proposed profile, using historic
commodity prices. We then performed an assessment of the cost that could have been incurred to
manage the intra-day fluctuations and booking exit capacity from the national transmission system.
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3

Profile for gas losses

3.1 Definition of gas losses
The amount of gas lost from a regional distribution network is defined in this context as the difference
between the measured gas volume injected into the network and the measured volume of gas extracted by
users. Gas is received from the national transmission system, operated by Gasunie Transport Services
(GTS), into a gas receiving station. All gas entering the system is then either used by consumers or
physically lost through leakage. The amount of gas transferred from the transmission system is measured
on an hourly basis, however hourly measurements of gas usage are only available for a subset of customers
with large annual consumption. For smaller customers, manual meter readings are taken on an annual basis,
and hence there is no direct measure of total customer usage, and hence of losses, at an hourly level.
Allocation procedure
In the absence of real time meter readings, the gas usage of small customers has to be estimated. This
estimation uses calculation methods and within year profiles agreed by a working group of network
operators and suppliers operating within the rules of the network code. All network operators are
required to use the same calculation methodology. The small customer profiles are designed to represent
average consumers, and follow a “bathtub” shape, with high usage levels in winter and low usage levels in
summer. A set of standard conditions (gas temperatures, pressures and calorific values) are used in order
to calculate small customer gas usage.
In an ideal world, then:
∑

∑

However this is not observed in practice, due to gas losses (including physical losses and unmeasured
usage), measurement errors (inaccurate meter readings) and estimation errors for small customer usage.
For the purpose of commercial settlement, a series of allocations are made from close to real time through
to four months after delivery, with a correction factor – MCF (Meetcorrectie Factor) - defined for each
hour such that:
∑

∑

Reconciliation procedure
Actual measurements for gas usage of small customers are usually taken on an annual basis2, with network
operators currently required to take meter readings3 every three years, and customers providing meter
readings for the other years4. For a given month, a subsequent 12 month period is required to gather all the
measurements needed to calculate the total small customer gas usage. A further 5 month period is allowed
for the completion of administration processes and the correction of any errors so the final reconciliation
period takes place 17 months after delivery. At this time the measured annual usage of small customers is
known, however no measurements are available to provide complete and accurate data of within year gas
usage. Hence the within year variation of customer usage is estimated using the same profiles that were
2

Additional readings can be taken if a customer is moving address or changing supplier.

3

As of 1st August 2013, the requirement to take meter readings for small customers will switch to be the responsibility of suppliers.

4

If customer readings are not provided then estimates have to be used. This will increase the error on the calculated small customer usage.
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used in the allocation process. The reconciliation now follows a similar equation to the allocation process,
but at a monthly granularity:
∑

∑

∑

However, since the within-year profile of small customer use is still an estimate based on average standard
profiles, the “losses” term in this equation incorporates both any inaccuracy in the measurement and
estimation process and any physical or administrative losses from the system.
Currently losses are attributed to small customer suppliers. In the reconciliation process this is achieved
by determining a scaling factor to be applied to small customer usage such that, when scaled, and added to
large customer usage, the result equals the infeed to the network over that month. This correction factor
is called the MMCF5 (Maand Meetcorrectie Factor).

3.2 Causes of gas losses
The MMCF values account for all possible differences between infeed and usage. These can be broadly split
as




Physical losses
Administrative losses
Measurement/calculation errors

There is no way to directly measure the contribution of each loss type to the overall losses observed.

3.2.1

Physical losses

Physical losses can be split into two categories:



General leakage from pipes (emissions)
Leaks that result from an accident/event (e.g. digging through a pipe)

The amount of gas leakage from pipes will depend on the material used to make the pipe, with leakage
rates for cast iron pipes estimated to be higher than from other types of pipe6. There may be small
variations in leakage rates due to the system pressure but no strong within year shape is expected. Leaks
resulting from accidents/events are not predictable. The network operator will typically be notified when a
gas leak event has occurred, however the resultant volume of gas lost from the system is not measured.
Network companies are obligated to report network failures and leakages to ACM. Gas losses from events
could potentially show up as an unexpected rise in the infeed volume, but these are probably not
distinguishable from other variations in consumption. These type of gas losses are more likely to occur in
summer as this is the time of greatest operations and maintenance activity.

3.2.2

Administrative losses

There are many different sources of administrative losses including:
5

The MMCF correction factor is calculated as the value required to scale up small consumer usage (customer categories G1A, G2A and G2C) so
that infeed matches total demand: infeed = large consumer usage + (MMCF * small consumer usage)
6

For further information see KIWA report “Methaanemissie door Gasdistributie”, GT-120125, 29 May 2012
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unmeasured exchange of gas between networks,
unmeasured use of gas by users through theft, and
unmeasured use of gas due to administrative error where a user is connected but no supplier is
registered.

Of these loss types, losses due to cases with a connected user but no supplier may lead to material losses
that have a distinctive within year shape. This type of loss usually arises from one of two cut-off cases:



a customer is moving into a new house/apartment and there is a gap between the start of gas usage
and the first meter reading, and
a customer has been dropped by a supplier due to non-payment but the physical connection is still
active.

In both of these cases the shape of the gas “loss” could be expected to follow the general shape of
consumer demand. In addition, greater losses may be observed in winter as network operators are not
allowed to disconnect customers in these months. Losses due to cases with a connected user but no
supplier could also arise when a customer is switching supplier if there is an error in data handover or
some other miscalculation of usage.
Other sources of administrative losses could be expected to lead to small losses. In the case of theft, the
inherent dangers in tampering with gas equipment means that losses are assumed to be small, and they
would be expected to follow the general shape of consumer demand.
When gas enters the distribution network from the transmission network, the energy value of the gas is
carefully measured. Any measurement error associated with the exchange of gas at this interface is
therefore likely to be due to general tolerances on gas meter measurements. Unmeasured exchange of gas
can also occur between two regions of the same distribution network. This can result in large gas losses
being reported in one region and large gas gains being reported in the other, but these effects will offset
each other when the gas loss (or gain) of the whole network is calculated.

3.2.3

Measurement and calculation errors

Measurement and calculation errors affecting loss volumes could result from:




tolerances on meter readings,
errors introduced through use of standard conditions and average seasonal profile in small
customer usage calculations, and
human error in manual meter readings.

The volume of gas read by a gas meter can depend on the volume that is flowing through the meter. These
accuracy errors are within allowed tolerances but can introduce systematic biases into the calculation of
losses. For example, if household customer usage is consistently overestimated then the reconciliation
process could imply that a negative loss (i.e. a gain) has occurred.
As previously discussed in Section 3.1, small customer consumption is calculated using standard conditions
(gas temperatures, pressures and calorific values). In reality, deviations from these standard conditions will
lead to errors in calculated small customer consumption. Recently, ACM made a decision to change the
assumptions for standard conditions, with the gas temperature value being increased from 7 degrees
Celsius to 15 degrees Celsius for two small customer groups7. This change was implemented as it was
7

G1A and G2A
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believed this higher temperature better represented actual gas conditions. Having a closer match between
standard and actual conditions will reduce calculation errors for small customer usage. Hence the
difference between gas input and gas usage, calculated as part of the reconciliation process, will be a truer
representation of physical and administrative gas losses.
Another cause of error is the standard methodology used to allocate annual usage between months for
small customers. Demographic differences (e.g. elderly vs. younger working households) can lead to large
variations in the actual shape of within year usage.
Losses due to human errors in manual meter readings are likely to be small as large discrepancies would be
expected to be identified by either the customer or the supplier.

3.2.4

Summary

There is not enough information available to allow the network operators to identify how much each loss
type contributes to the overall loss on that network. There may however be indirect information that
could be used to gather further information on the scale of certain loss types. For instance, studying losses
in the electricity sector could provide insight into losses due to supplier switching and cut-off cases, as
many of the administrative procedures used are common to both the electricity and gas sectors.
The total gas loss (or gain) observed over the course of a month/year on a network will be the sum of
many events and measurement errors being multiplied over a large number of customers. Different
networks and regions will have different customer mixes (e.g. different mixes of industrial, commercial, and
residential customers, and the demographic mix of households). If small customer usage in a region does
not closely follow the assumed “average” profile then large monthly losses/gains in a region can potentially
be observed. In the future, the roll out and use of smart meters will enable detailed data of small customer
gas usage to be collected and analysed.

3.3 Historic data analysis
The purpose of analysing historic data on gas losses is to try and identify patterns, which could help ACM
to define what profile of losses should be used in estimating costs of purchasing gas losses. As the hourly
gas usage of small customers is not available (as the reconciliation process is conducted at monthly
granularity), the analysis was performed using historic monthly data, provided to ACM by all network
operators for all network regions for 2009 and 2010. MMCF values for each month were also provided and
this enabled losses (as defined above) to be calculated for each region. The calculation methodology used
was as follows8:

8

As previously discussed, ACM decided to change the assumptions for standard conditions, with the gas temperature value being increased from 7
degrees to 15 degrees for two small customer groups
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Data for 257 regions were available for 2009, and for 246 regions for 2010. Figure 2 shows the weighted
average relative monthly losses for 2009 and 20109. These weighted averages were calculated as follows:




For each month sum the absolute losses across all network regions
For each month sum the input across all network regions
For each month divide the total loss by the total input

In 2009, weighted average “negative losses” or gains were observed for the period covering April to
November, and 2010 also shows a number of months where average gains were observed. The general
shape of gas losses across the year shares some characteristics to the within year shape of gas demand,
specifically the significantly higher winter proportion.
Figure 2 also shows un-weighted average relative monthly losses for the same years. These un-weighted
averages were calculated as follows:



For each month, for each network region the relative % loss was calculated as loss/input
For each month, an average across all network regions was then taken

Summary statistics for the data shown in Figure 2 are given in Table 2 and Table 3. These tables show that
there is large variation within the full sample of network regions analysed.

Figure 2: Average relative losses for all network areas for 2009 (left) and 2010 (right)
Table 2: Summary statistics for 2009 relative losses
2009
MJ
Min
Max
Average
StDev
Weighted Average

Jan
-60.4%
28.7%
1.8%
8.1%
2.2%

Feb
-57.8%
26.0%
0.9%
7.5%
1.3%

Mar
-48.7%
24.9%
0.0%
6.9%
0.7%

Apr
-101%
22.8%
-3.0%
12.2%
-1.7%

May
-37.2%
27.6%
-1.5%
6.5%
-0.7%

Jun
-37.3%
35.4%
-1.5%
7.0%
-1.2%

Jul
-76.5%
108.4%
-3.8%
13.7%
-1.7%

Aug
-70.0%
130.7%
-4.0%
14.8%
-1.5%

Sep
-56.0%
59.6%
-2.5%
9.8%
-1.5%

Oct
-39.0%
28.0%
-1.1%
6.8%
-0.5%

Nov
-50.3%
27.3%
-0.9%
7.8%
-0.1%

Dec
-72.4%
27.8%
0.3%
7.7%
0.9%

Table 3: Summary statistics for 2010 relative losses
9

These weighted average monthly gas losses are based on Redpoint calculations using network operator input and loss data. Official ACM values
for monthly gas losses may differ due to additional region specific corrections.
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2010
MJ
Min
Max
Average
StDev
Weighted Average

Jan
-35.6%
27.5%
1.4%
6.4%
1.8%

Feb
-36.4%
27.6%
0.9%
6.0%
1.2%

Mar
-37.0%
28.7%
0.0%
6.2%
0.4%

Apr
-51.2%
27.6%
-1.2%
7.0%
-0.4%

May
-55.5%
29.5%
-0.6%
8.6%
0.2%

Jun
-53.0%
24.3%
-3.0%
9.4%
-1.1%

Jul
-152%
48.0%
-2.9%
13.6%
-1.2%

Aug
-58.7%
28.6%
-2.1%
8.7%
-0.9%

Sep
-51.0%
21.7%
-1.3%
7.5%
-0.5%

Oct
-44.1%
22.6%
-0.9%
6.5%
-0.1%

Nov
-46.9%
22.1%
-0.1%
5.7%
0.3%

Dec
-45.9%
26.6%
0.4%
5.6%
0.8%

To further aid an assessment of the variability of the loss data we selected two example months, June and
December 2009, and analysed the relative losses (losses as a percentage of total gas consumption) for all
network regions. This loss data is plotted against the percentage of small customer usage out of total usage
in Figure 3. Summary statistics for this data are shown in Table 4 and Table 5.

Figure 3: Relative losses for all network areas for December 2009 (left) and June 2009 (right)
Table 4: Statistics for December 2009 relative losses split by small customer fraction
Low bound small customer %
High bound small customer %
Min
Max
Average
StDev
Count

0%
20%
-1.1%
1.8%
0.2%
0.8%
13

December 2009
20%
40%
-8.7%
25.9%
2.8%
9.2%
10

40%
60%
-21.1%
7.4%
1.0%
5.2%
26

60%
80%
-72.4%
23.0%
-0.5%
9.9%
68

80%
100%
-38.3%
27.8%
0.4%
7.1%
140

Table 5: Statistics for June 2009 relative losses split by small customer fraction
Low bound small customer %
High bound small customer %
Min
Max
Average
StDev
Count

0%
20%
-1.7%
0.9%
0.0%
0.7%
13

June 2009
20%
40%
-6.4%
15.7%
0.4%
6.1%
10

40%
60%
-11.5%
8.3%
-0.4%
3.8%
26

60%
80%
-26.2%
35.4%
-0.7%
6.4%
68

80%
100%
-37.3%
28.1%
-2.4%
7.9%
140

Looking at individual regions can lead to outlier results as individual circumstances must be considered.
There could be a large misfit between the standard condition assumptions and actual conditions in a given
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network region. Comments provided by network operators regarding individual network area losses
suggest the following further reasons for outlier results:





the unmeasured connection of neighbouring network regions mean that the individual network
region numbers for infeed, usage and losses no longer make sense in isolation,
misallocation errors where usage occurs in one region but allocation occurs in another,
known meter accuracy problems, and
regions with particularly high fraud.

Figure 3 shows that a large number of regions had negative losses (gains) in June 2009. These gains can
occur as a result of:




inaccuracy in the within-year profiling process for small customers,
unmeasured flows of gas into a network area from a neighbouring network area, and
overestimation of usage meters or underestimation of input meters.

For regions with greater than 40% of demand from smaller customers (for whom within year gas usage is
calculated from profiles), no consistent trend in the standard deviation of losses is observed. However, it is
noteworthy that on average, losses in June 2009 for the regions dominated by small customers are
consistently negative, which might suggest that the industry profiling process as applied in this year is
tending to allocate too much gas to the summer period.
For regions that are dominated by large customers with frequent meter readings, the negative gas loss
resulting from small customer profiles will be small. On average, for large customer dominated regions,
losses in June 2009 are positive, but there are some individual regions showing negative losses (gains) which
suggests in these areas there are meter errors or flows between networks areas.

3.4

Recommended profile

In an ideal world, a profile for the purchase of gas for losses by the network operators would match an
estimate of physical losses, with suppliers aiming to supply gas to match the forecast usage of their
customers. However, without hourly data for small customers, there is currently no means to separate the
losses as presented above into their constituent components. In this context, one approach for setting a
profile for the purchase of gas losses could be to match that shown by the losses as calculated in the
reconciliation process. However, the systematic occurrence of negative losses in summer months would
seem to suggest that this is distorted by the application of the average industry profiles. It would seem
inappropriate to use this for a historic benchmark evaluation of the costs of procuring against losses
(implying that the network operators would have in fact been selling gas in summer months).
We have therefore concluded that, in the absence of any direct data, it would be appropriate to utilise a
simple profile. Given that some elements of losses may relate to the level of demand, or at least have a
higher component in winter, a profile that matches the total infeed for the network appears to be a
sensible approach.
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4

Regulated price for gas losses

4.1 Purchasing costs in 2010-2012
This study should help ACM to estimate the costs of purchasing gas losses. This chapter discusses the costs
that the network operators would have faced in the years 2010-2012, which will be used as a yardstick for
the first regulatory period (2014-2016).
When the local network operators become responsible for the financial consequences of gas losses, then
they effectively become a gas end user. Any gas end user can buy gas from different suppliers in the market.
Such a supplier will make a market-based calculation to determine a fair and competitive price. This price
can be broken down into different components:







Commodity cost: covering the general market price level.
Shaping cost: gas is generally more expensive in the winter, so when the customer is expected to
have a higher demand in winter than in summer, there is a (seasonal) shaping cost.
Volume uncertainty cost: some customers tend to consume more gas when the gas spot price is
unexpectedly high (e.g. due to cold weather) than when it is unexpectedly low. That leads to
additional costs for the supplier to deliver gas to the customer.
Imbalance cost: when demand is hard to predict day-ahead, then the customer may need to pay a
premium for the potential imbalance it causes to the total portfolio of the supplier.
Transportation cost: the costs paid to Gasunie Transport Services (GTS) for the connection to the
main gas grid.

The first component, the commodity cost, can either be a fixed or a variable price. Variable prices used to
be predominantly indexed to oil, but indexation to natural gas is currently the standard for commercial
end-users. Natural gas prices are published by different sources (exchanges, news agencies, and brokers)
and can therefore be evaluated for the period 2010-2012.
The next three components are often jointly referred to as ‘flexibility costs’. In a full-supply contract the
supplier provides the flexibility at a fixed mark-up on top of the commodity cost. These mark-ups are not
publicly available. In consequence, we have derived the shaping and volume uncertainty costs instead
directly from spot prices, by assuming that any deviation from the contracted volume is purchased or sold
in the day-ahead spot market. In addition, a gas storage valuation is performed to approximate the costs of
intra-day imbalance.
The last component, the transportation cost, is location specific: it depends on the regulated tariff for exit
capacity appropriate for the network in question. This tariff is multiplied by the maximum hourly flow on
the exit point.
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4.2 Commodity price development
Before presenting the analysis, it is useful to provide definitions for the terminology as we have used it in
this report:






Spot: gas market players buy and sell in the gas market for delivery the next day. This is referred
to as ‘day-ahead’ or ‘spot trading’. For example, if 10 MW spot gas is traded at a price of 30
€/MWh, then the next gas day (running from 6:00 to 6:00) each hour a volume of 10 MWh is
delivered to the TTF network by the seller and the gas belongs to the buyer. The buyer pays 24 x
10 x 30 = 7,200 € to the seller.
Forward/future: gas market players buy and sell in the gas market for delivery periods further
ahead. The most liquid contracts are for delivery the next month (“M+1” or front-month) and the
next year (“Y+1” or front-year). Forwards and futures deliver baseload volumes, i.e. the same
volume for each hour. A forward contract is transacted directly with a counterpart (OTC, overthe-counter), whereas a futures contract is transacted on an exchange. In both cases, the volume
and the price are agreed beforehand and fixed. For example, if 10 MW of gas is traded year-ahead,
for delivery in 2014, at a price of 30 €/MWh, then during the whole of 2014 a volume of 10 MWh
is delivered each hour. In total, the buyer pays 365 x 24 x 10 x 30 = 2.68 €m to the seller.
TTF: this stands for ‘Title Transfer Facility’. It is the virtual trading point for the Dutch natural gas
market. When gas is bought on the TTF, the seller delivers the gas somewhere into the GTS grid
(at an entry point), and transfers the ownership (the title) to the buyer, who can take out the gas
from another point on the GTS grid (at an exit point).

Figure 4 shows the historical development of TTF gas prices from 2005 to 2012. The month-ahead and
year-ahead forward prices are closing prices from the Endex exchange, currently the most liquid exchange
for TTF futures trading. Prices are available for all trading days, which are just above 250 per year. The spot
prices are from ICIS-Heren, a news agency specialized in the gas sector. The Heren day-ahead index is the
average price of day-ahead transactions reported to the service on that day. ICIS-Heren collects these
trades from regular market participants. The Heren index is widely used in the industry as a representative
spot price indicator for TTF.

Figure 4: TTF gas prices, 2005-2012
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It is clear from Figure 4 that gas prices have been volatile historically. For this reason, the historic prices of
gas for previous delivery periods are not the best estimate of the cost of purchasing gas for future
periods. Rather, current forward curves (i.e. the prices at which gas is being traded today for future
periods) would provide a better estimate. However, employing this approach would not be consistent with
the “yardstick” regulatory framework governing the price controls for network operators, and hence we
do not consider this approach further in this study.

4.3 Purchasing strategies
We assume the gas loss volume is equal to 0.513% of the total network inflow. For the years 2010-2012 on
average this equates to 127 MWh per hour and 3,051 MWh per day. The analysis considers three
purchasing strategies that a network operator could have followed for the gas losses in 2010-201210:
1) Spot:
 Every day, buy the gas losses for the following day in the day-ahead spot market
2) Month-ahead:
 Every month, make a forecast of the required gas volume for the next month.
 Buy this volume as a baseload product in the forward market at a price equal to the average M+1
forward price in the month preceding delivery.
 Every day, buy or sell the residual demand in the spot market.
3) Year-ahead:
 Every year, make a forecast of the required gas volume for the next year.
 Buy this volume as a baseload product in the forward market at a price equal to the average Y+1
forward price in the year preceding delivery.
 Every day, buy or sell the residual demand in the spot market.
All three strategies require a forecast of the gas volume to be purchased, ranging from a year before
delivery to a day before delivery. The different forecasts were based on the following approaches and using
historical hourly inflow data for the years 2009-2012, which the network operators provided to ACM (see
Figure 5):





Day ahead forecast: the actual gas loss of the 24 hours the next day.
Month-ahead forecast: the average gas loss in the same month of the other years. The current
month was excluded from the calculation of the average in order to avoid biasing the forecast
estimate. For example, the volume purchased forward for January 2010 is the average gas loss of
January 2009, January 2011 and January 2012.
Year-ahead forecast: the average gas loss in the other years. The current year was excluded from
the calculation of the average in order to avoid biasing the forecast estimate. For example, the
volume purchased forward for 2011 is the average gas loss for the years 2009, 2010 and 2012.

10

The network operators could have carried out any of the purchasing strategies themselves, or have bought on a similar cost basis from a
supplier. This is not relevant for the costing analysis.
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Figure 5: Daily gas losses, monthly and yearly forecast for 2010-2012.

4.4 Purchasing costs
The first purchasing strategy implies that all gas losses are bought day ahead in the spot market. On the
days on which no day-ahead index was available, because the trading day was a weekend or a holiday, the
last available price was used instead. The total volume bought was 1,257,079 MWh in 2010, 1,016,116
MWh in 2011 and 1,071,019 MWh in 2012. The volume-weighted average prices are displayed in the ‘Spot’
column of Table 6. Costs throughout this section are shown in nominal terms.
Table 6: Purchasing costs for the different pricing mechanisms
Year
2010
2011
2012

Cost in €/MWh
Spot
M+1
17.33
16.03
22.78
23.74
25.50
24.87

Y+1
Average
17.93
17.09
19.12
21.88
26.58
25.65

Year
2010
2011
2012

Volume (MWh)
Spot
1,257,079
21,779,190
1,016,116
23,150,913
1,071,019
27,309,967

Cost in €
M+1
20,146,114
24,121,252
26,638,575

Y+1
22,534,213
19,427,844
28,464,674

Average
21,486,506
22,233,337
27,471,072

The second purchasing strategy has two different cost components:



each month a volume is bought for the next month in the forward market at the average frontmonth price, where the average price is calculated on each trading day
the difference with the actual volume is bought or sold in the day-ahead spot market; this can lead
to a net income (if too much was bought forward) or a net cost (if too little was bought forward)

Copyright © Redpoint Energy Ltd 2013. All rights reserved.
29/7/2013 Pricing the purchase of gas losses on regional gas transport networks

18

For example, for delivery in 2010 a total volume of 1,055,719 MWh was bought month-ahead. The total
cost of these purchases was €16,325,485 with a weighted average price of 15.46 €/MWh. The actual gas
losses were 1,257,079 MWh. Consequently, an additional 201,360 MWh had to be bought in the spot
market at an extra cost of €3,820,629. The total cost of €20,146,114 can be divided by the total gas loss in
2010; this leads to the first number in the ‘M+1’ column in Table 6 of 16.03 €/MWh.
The third purchasing strategy assumes a fixed volume is bought at the average year-ahead forward price in
the year preceding delivery. The calculation of costs is very similar to the cost calculation of the monthahead purchasing strategy. Because with the year-ahead strategy the same volume is bought for each day in
the year, the volumes bought and sold in the spot market are relatively large. Typically, extra gas is bought
in the winter months, and surplus gas sold in the summer months.
Considering the results presented in Table 6, the costs vary materially between purchasing strategies in an
individual year. However, at least for these years, the differences are not systematic, and in fact average
costs across the 3 years are quite similar, with the difference between the most (spot) and least (Y+1)
costly strategy being just 0.66 €/MWh.

4.5 Imbalance costs
The three different purchasing strategies imply that the expected volume for the following day is bought in
the market. This is a baseload volume for the day, i.e. the same volume for each hour. The actual gas losses,
however, differ per hour.
Gas shippers are required to try to balance their portfolio on an hourly basis. The cost for this intraday
balancing can be estimated from the cost of a (conceptual) gas storage reservation for this purpose. On an
hourly basis, gas shippers can predict the gas demand relatively well. They are aided in their decisions by an
hourly signal they receive regarding their imbalance in the previous hour. So, they know with just one hour
delay whether their forecast was in the right direction or not.
There are no public data available about the imbalance volumes per hour. As a proxy, we calculated
imbalance as follows:



We assume that the average daily volume for the next day can be forecasted with complete
accuracy. This is the average of the 24 actual hourly volumes of the next day.
The imbalance volume is the difference between the volumes per hour and the daily average. The
imbalance volumes for 2010-2012 are shown in Figure 6. The gas losses are higher in winter than
summer, a pattern which is also visible in the imbalance volumes.

We calculated the characteristics of gas storage needed to provide the intraday flexibility to manage these
volumes. The hourly withdrawal rate must equal the maximum negative imbalance. Taking all three years,
the maximum equals 172 MWh/hour. The injection rate must equal the maximum positive imbalance of 154
MWh/hour. Because the net imbalance volume over a day is always zero, the working volume is actually
very low. We assume, rather conservatively, the working volume should be 24 times the maximum hourly
withdrawal rate, i.e. 4,128 MWh.
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Figure 6: Hourly imbalance volumes in 2010-2012
Fees for gas storage are typically broken down into fixed and variable fee components. The variable fee is
calculated over the volumes that are actually injected or withdrawn. For example, in its semi-annual auction
of gas storage services, GasTerra charges a variable fee of 0.40 €/MWh for injection and 0.03 €/MWh for
withdrawal. If all positive imbalances are injected in storage, and all negative imbalances withdrawn (see
Figure 6), this would have implied a variable storage cost as shown in the second column of Table 7.
It is more difficult to estimate the fixed fee, because there are no publicly available fixed storage fees for a
hypothetical very small storage product that can make a full cycle within one or two days. For this reason,
we rely on a model-based calculation. With KyStore, a proprietary KYOS model for storage valuation, the
fixed fee is estimated at €50,792 per year. This model is used by a large number of industry players to
estimate the value of gas storage, and calculates a fair fixed fee based on market price dynamics. Evidence of
this is provided by a recent exercise using the model to assess the fair value of the GasTerra auction, which
compared closely with the auction outcome11.
The total costs for imbalance are shown in Table 7.
Table 7: Imbalance cost calculation derived from variable and fixed gas storage costs
Year
2010
2011
2012

Variable costs Fixed costs

Total costs

Total volume

Total costs

€

€

€

MWh

€/MWh

63,225
55,282
56,907

50,792
50,792
50,792

114,017
106,074
107,699

1,257,079
1,016,116
1,071,019

0.09
0.10
0.10

11

The comparison between the KyStore model valuation and the outcome of the GasTerra November-2012 auction is available at
http://www.kyos.com/news-highlights/gasterra-virtual-gas-storage-value-declined-with-45-to-477/.
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4.6 Transportation costs
In addition to the price paid per MWh of gas loss, the network operators will be exposed to gas
transportation costs. The costs are incurred for the connection at the gas exit points (Gas Ontvangst
Stations, GOS) of the GTS main transportation network. The fee is a combination of a connection fee and a
capacity fee. This varies based on location. For example, in 2010 for Rendo the fee was below 12.50
€/m3/hr/yr for the average GOS, while for Delta it was 35.51 €/m3/hr/yr. This can mainly be explained by
the distance to the Groningen gas field, which is closest for Rendo (North-East) and furthest for Delta
(South-West).
To calculate the costs per year, the fees should be multiplied by the exit capacity that would be booked by
the supplier of each regional network operator with GTS. They make a booking per GOS. We assumed the
booking per GOS equals the maximum hourly flow in 2012. The year 2012 was selected because the winter
of 2012 was relatively cold, so provides a good conservative estimate of the maximum hourly flow in any
year.
Table 8 displays the costs if the network operators would have booked exactly these capacities at each
GOS. The capacity booking uses the loss percentages specific to each network operator individually, based
on the analysis as presented in Section 3. The costs sum up to around €1 million in 2010 and 2011, and
have declined in 2012.
Table 8: Calculation of annual transportation costs per network operator.
TSO

COGAS
DELTA
ENDINET
LIANDER
RENDO
STEDIN
ENEXIS
WESTLAND
TOTAL

Capacity booking
Max delivery
Loss %
Booking
m3/hr/yr
%
m3/hr/yr
220,170
1.07%
2,363
236,768
0.00%
0
646,877
0.17%
1,071
3,087,034
0.60%
18,430
159,362
0.29%
456
2,495,594
0.96%
24,013
3,175,178
0.19%
6,112
386,842
0.61%
2,355
10,407,824
54,800

2010
14.29
35.51
23.13
16.79
12.50
20.92
19.86
21.94

Fee
2011
€/m3/hour/year
14.29
35.53
23.16
16.92
12.53
20.95
19.89
21.95

2012

2010

11.24
29.68
17.71
13.66
9.94
16.42
15.64
16.33

33,781
0
24,763
309,407
5,704
502,371
121,364
51,680
1,049,071

Annual costs
2011
€/year
33,767
0
24,793
311,898
5,718
503,060
121,543
51,704
1,052,483

2012
26,563
0
18,961
251,677
4,537
394,249
95,606
38,449
830,042

4.7 Recommendation for 2010-2012
The analysis provides numbers for all the different price components as they would have been for a local
network operator. For the commodity cost three alternatives were presented. Because all three strategies
are viable purchasing strategies, we propose to take the average of the three costs. This is displayed in
Table 9.
Table 9: Summary of cost calculations

Year
2010
2011
2012

Volume
(MWh)
1,257,079
1,016,116
1,071,019

Cost in €/year
Commodity
Balancing
purchasing
(intraday)
21,486,506
114,017
22,233,337
106,074
27,471,072
107,699

Transport
capacity
1,049,071
1,052,483
830,042

Cost in €/MWh
Commodity
Balancing
purchasing
(intraday)
17.09
0.09
21.88
0.10
25.65
0.10
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5

Conclusions

The Dutch Office of Energy Regulation of the Authority for Consumers and Markets (ACM) has
determined that from 2014, regional gas network operators in the Netherlands will be responsible for the
gas losses on their networks. They will be required to procure sufficient gas to cover the losses, with an
appropriate cost component included within their price controls. For the regulatory periods from 2017
onwards, ACM intends to apply a standard approach to cost estimation, whereby costs in the previous
regulatory period will form the benchmark for costs in the upcoming regulatory period. However, for the
first regulatory period, ACM intends to mimic the yardstick approach by computing a benchmark estimate
of what costs for losses would have been if they had been purchased by regional network operators
operating under the regime over the period 2010-2012.
The specific aim of this study, conducted by Redpoint Energy Limited and KYOS Energy Consulting, was to
calculate such a benchmark estimate for the 2010-2012 period, and in particular to provide
recommendations for appropriate assumptions on:




a within year volume profile,
a purchasing strategy, and the corresponding commodity cost, and
the cost of within-day imbalance and the cost of capacity.

Section 3.2 provided a description of the different causes of gas losses and discussed the expected within
year shape of each of these loss types. Currently there is not enough information available to allow the
network operators to identify how much each loss type contributes to the overall loss on that network.
The total gas loss (or gain) observed over the course of a month/year on a network will be the sum of
many events and measurement errors being multiplied over large number of customers. Section 3.3
analysed monthly customer usage and loss data (calculated as part of the reconciliation process) provided
to ACM by network operators for 2009 and 2010. The general shape of average gas losses across the year
was found to be higher in winter and lower in summer, with a number of months showing average negative
losses (or gains). The systematic occurrence of negative losses in summer months would seem to suggest
that the loss calculation may be distorted by the application of the average industry profiles for the within
year shape of small customer usage. We concluded that, in the absence of any direct data, it would be
appropriate to utilise a simple profile. Given that some elements of losses may relate to the level of
demand, or at least have a higher component in winter, a profile that matches the total infeed for the
network was selected.
Chapter 4 described the costs that the network operators would have faced in the years 2010-2012 to
purchase gas to cover gas losses. The price components considered include:




Commodity cost: covering the purchase of gas at market prices, on forward and day-ahead
timeframes, and accounting for variations at a daily level.
Imbalance cost: covering the cost of managing fluctuations on an intra-day basis.
Transportation cost: the costs paid to Gasunie Transport Services (GTS) for the connection to the
national transmission system.

Three different purchasing strategies were considered for the commodity cost:


Spot: Every day, buy the gas losses in the spot market
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Month-ahead: Forecast the required gas volume for the next month, buy this volume as a baseload
product in the forward market at a price equal to the average M+1 forward price in the month
preceding delivery and then every day, buy or sell the residual demand in the spot market.
Year-ahead: Forecast the required gas volume for the next year, buy this volume as a baseload
product in the forward market at a price equal to the average Y+1 forward price in the year
preceding delivery and then every day, buy or sell the residual demand in the spot market.

Because all three strategies are viable purchasing strategies, we propose to take the average of the three
costs for the purpose of the benchmark.
Imbalance costs, arising from the hourly variation of gas losses, were estimated by consideration of the
characteristics of a gas storage that could provide the intraday flexibility to absorb these volumes.
Transportation costs are incurred for the connection at the gas exit points of the GTS main transportation
network. The tariff is a combination of a connection fee and a capacity fee.
A summary of the costs calculated is shown in Table 10.
Table 10: Calculated costs

Year
2010
2011
2012

Volume
(MWh)
1,257,079
1,016,116
1,071,019

Cost in €/year
Commodity
Balancing
purchasing
(intraday)
21,486,506
114,017
22,233,337
106,074
27,471,072
107,699

Transport
capacity
1,049,071
1,052,483
830,042

Cost in €/MWh
Commodity
Balancing
purchasing
(intraday)
17.09
0.09
21.88
0.10
25.65
0.10
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